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(54) RESIN COMPOSITION AND CURED PRODUCT THEREOF 

(57)Abstract: f 
PROBLEM TO BE SOLVED: To obtain a resin 
composition which, in the form of a cured product, is 
excellent in flexibility, soldering-heat resistance, 
thermal deterioration resistance electroless gold plating 
resistance, and flame-retardancy and is capable of 
being developed in an organic solvent or an alkali 
solution, and is suited for solder resists and interlayer 
insulation layers. 

SOLUTION: This composition contains (A) an { _ 

unsaturation-containing polycarboxylic acid resin being • j^-jfe \ lX?*^ ? - 
the reaction product among (a) an epoxy resin having at 
least two epoxy groups in the molecule, (b) an 
ethylenically unsaturated monocarboxylic acid 
compound, and (c-1) a polybasic acid anhydride and (B) 
a urethane oligomer obtained by reacting (d-1) a diol 
compound represented by the formula (wherein n is 1- 
1 5 on the average) with, optionally, (d-2) a polyol 
compound other than component (d-1), (c-2) a 
polybasic acid anhydride having at least two acid 

anhydride groups in the molecule, (e) a polyisocyanate compound, and (f) a hydroxyl-containing 
(meth)acrylate. 
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[Claim(s)] 

[Claim 1] The partial saturation radical content polycarboxylic acid resin (A) which is the 
reactant of the epoxy resin (a) which has two or more epoxy groups in 1 molecule, and the 
monocarboxylic acid compound (b) and polybasic acid anhydride (c-1) which has an ethylene 
nature partial saturation radical, and a formula (1) 
[Formula 1] 



HO-C-OO C-CH-C— C-O— C— C— 



(1) 




(-- m is the number of 1-15 by the average value among a formula.) — with the diol compound 
(d-1) expressed As an arbitration component (d-1), polyol compounds other than a component 
(d-2), The resin constituent containing the urethane oligomer (B) which the polybasic acid 
anhydride (c-2), the poly isocyanate compound (e), and hydroxyl-group possession-in-portions 
(meta) acrylate (f) which have at least two acid-anhydride radicals in a molecule are made to 
react, and is obtained. 

[Claim 2] The epoxy resin (a) which has two or more epoxy groups in 1 molecule is a formula 
(2)- 

[Formula 2] 
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OH 

(2) 



(-- X is -CH2- or -C(CH3)2- among a formula (2), and n is one or more numbers by the average 
value.) - resin constituent according to claim 1 whose weight per epoxy equivalent it is a 
glycidyl ghost in the alcoholic hydroxyl group of the compound expressed, and is the epoxy 
resin of 200 - 500 g/eq. 

[Claim 3] The resin constituent according to claim 1 or 2 whose acid number of the polybasic 
acid anhydride (c-2) which has at least two anhydride radicals in a molecule is 200 - 1500 
mgKOH/g. 

[Claim 4] A resin constituent given in claim 1 thru/or 3 any 1 terms whose acid number of 
urethane oligomer (B) is 1 - 200 mgKOH/g. 

[Claim 5] A resin constituent given in claim 1 containing a reactant diluent (C) thru/or any 1 



term of 4. 

[Claim 6] A resin constituent given in claim 1 containing a photopolymerization initiator (D) 
thru/or any 1 term of 5. 

[Claim 7] A resin constituent given in claim 1 containing a heat-curing component (E) thru/or 
any 1 term of 6. 

[Claim 8] A resin constituent given in claim 1 which is the object for solder resists or the object 

for layer insulation layers of a printed wired board thru/or any 1 term of 7. 

[Claim 9] The hardened material of a resin constituent given in claim 1 thru/or any 1 term of 8. 

[Claim 10] Goods which have the layer of a hardened material according to claim 9. 

[Claim 11] Goods according to claim 10 which are printed wired boards. 

[Detailed Description of the Invention] f 

[0001] 

[Field of the Invention] This invention contains specific partial saturation radical content 
polycarboxylic acid resin (A) and urethane oligomer (B), and relates to a resin constituent useful 
as a resin constituent for printed wired boards, and its hardened material. Furthermore, it excels 
in development nature useful as the solder resist for flexible sprinted wiring boards, a plating 
resist, and an electrical insulation material between layers for multilayer printed wiring boards 
in a detail, and the hardening coat is related with the resin constituent which gives the hardened 
material excellent in adhesion, flexibility (flexibility), solder thermal resistance, chemical 
resistance, gold plate-proof nature, etc., and its hardened material. 
[0002] 

[Description of the Prior Art] In the soldering process performed in case the wiring (circuit) 
pattern formed by approaches, such as screen-stencil, on the substrate is protected from an 
external environment or the surface mount of the electronic parts is carried out to a printed 
wired board, in order to protect so that solder may not adhere to an unnecessary part, covering 
the protective layer called a cover coat or a solder mask on a printed wired board is performed. 
Conventionally, as solder resist ink used for this application, although the hardening film of 
thermal resistance obtained although the thing of a polyfunctional epoxy resin system has 
mainly been used was good, there was a problem that flexibility was low. Therefore, the use to 
the flexible printed wiring board (FPC) with which the application of the rigid plate with which 
the flexibility (flexibility) of the hardening film is not demanded is limited, and such solder 
resist ink has been used more often in recent years is difficult. 

[0003] From the above situations, much proposals are recently made as resist ink which has 
flexibility. For example, the solder resist ink of the heat dry sand mould with which the solder 
resist ink of the heat-curing mold which consists of Pori parabanic acid, an epoxy resin, and a 
polar solvent uses Pori parabanic acid and phenoxy resin as an indispensable component again 



at JP,6-41485,A is proposed by- JP,2-269166,A. However, since these solder resists are what 
forms a resist pattern by screen-stencil, the correspondence to the detailed image formation 
accompanying today's densification — the line breadth of a screen etc. is restricted — is difficult. 
For this reason, in recent years, although the proposal of the thing of a photograph development 
mold which is seen by JP,2-173749,A, JP,2-173750,A, JP,2-173751,A, etc. is also seen, by the 
time it gives still sufficient flexibility, it will not have resulted. 
[0004] 

[Problem(s) to be Solved by the Invention] While the purpose of this invention can form the 
detailed image which can respond to the densification of today's printed circuit Excel in the 
photosensitivity over an activity energy line, and the development by exposure and the organic 
solvent, water, or the dilute-alkali water solution is possible. The hardening film which is made 
to carry out heat curing and is obtained at a postcure (postcure) process is rich in flexibility. It is 
in offering the resin constituent of an organic solvent which forms the coat excellent in solder 
thermal resistance, heat-resistant degradation nature, non-electrolyzed gold plate resistance, acid 
resistance, a water resisting property, etc., water, or an alkali development mold which fits the 
resist ink for flexible printed wiring boards especially, and its hardened material. 
[0005] 

[Means for Solving the Problem] In order to solve the above technical problems, by using the 
resin constituent containing specific partial saturation radical content polycarboxylic acid resin 
(A) and urethane oligomer (B), this invention person finds out that said technical problem can 
be attained, and used to come to complete this invention. Namely, the partial saturation radical 
content polycarboxylic acid resin (A) which is the reactant of the epoxy resin (a) which has two 
or more epoxy groups in (1) 1 molecule, and the monocarboxylic acid compound (b) and 
polybasic acid anhydride (c-1) which has an ethylene nature partial saturation radical according 
to this invention and a formula (1) 
[0006] 
[Formula 3] 



H 2 H2 
HO-C-C-O 




(1) 



[0007] (- m is the number of 1-15 by the average value among a formula.) - with the diol 
compound (d-1) expressed As an arbitration component (d-1), polyol compounds other than a 
component (d-2), The resin constituent containing the urethane oligomer (B) which the 
polybasic acid anhydride (c-2), the poly isocyanate compound (e), and hydroxyl-group content 
(meta) acrylate (f) which have at least two acid-anhydride radicals in a molecule are made to 
react, and is obtained, (2) The epoxy resin (a) which has two or more epoxy groups in 1 
molecule is a formula (2). 



[0008] 
[Formula 4] 




(2) 



[0009] (-- X is -CH2- or -C(CH3)2- among a formula (2), and n is one or more numbers by the 
average value.) - a resin constituent given in (1) whose weight per epoxy equivalent it is a 
glycidyl ghost in the alcoholic hydroxyl group of the compound expressed, and is the epoxy 
resin of 200 - 500 g/eq - (3) The above (1) whose acid number of the polybasic acid anhydride 
(c-2) which has at least two anhydride radicals in a molecule is 200 - 1500 mgKOH/g, or a resin 
constituent given in (2), (4) The above (1) containing the above (1) whose acid number of 
urethane oligomer (B) is 1 - 200 mgKOH/g thru/or a resin constituent given in any 1 term of (3), 
and (5) reactivity diluent (C) thru/or a resin constituent given in any 1 term of (4), [0010] (6) 
The above (1) containing a photopolymerization initiator (D) thru/or a resin constituent given in 
any 1 term of (5), (7) The above (1) containing a heat-curing component (E) thru/or a resin 
constituent given in any 1 term of (6), (8) The above (1) which is the object for solder resists or 
the object for layer insulation layers of a printed wired board thru/or a resin constituent given in 
any 1 term of (7), (9) It is related with the goods which have the layer of the hardened material 
of a resin constituent the above (1) thru/or given in any 1 term of (8), and a hardened material 
given in (10) above (9), and goods given in (10) which is (11) printed wired boards. 
[0011] 

[Embodiment of the Invention] The resin constituent of this invention is the mixture of the 
above-mentioned partial saturation radical content polycarboxylic acid resin (A) and the 
above-mentioned urethane oligomer (B). The acid number of the partial saturation radical 
content polycarboxylic acid resin (A) used here (mg/KOH/g) 70-150 are 80-120 desirable 
especially preferably. Moreover, as for the molecular weight of urethane oligomer (B), 
1000-100,000 are desirable as weight average molecular weight, and the acid number has 
desirable 1 - 200 mgKOH/g. 



[0012] The partial saturation radical content polycarboxylic acid resin (A) used by this 
invention is the resultant of the epoxy resin (a) which has two or more epoxy groups in 1 
molecule as described above, and the monocarboxylic acid compound (b) and polybasic acid 
anhydride (c-1) which has an ethylene nature partial saturation radical. 

[0013] As an epoxy resin (a) which has two or more epoxy groups in 1 molecule For example, 
the glycidyl ghost in the alcoholic hydroxyl group of the compound shown by the 
above-mentioned general formula (2), The bisphenol A mold epoxy resin, a bisphenol female 
mold epoxy resin, A phenol novolak mold epoxy resin, a cresol novolak mold epoxy resin, A tris 
phenol methane mold epoxy resin, a bromination epoxy resin, a BIKIRE Norian mold epoxy 
resin, Glycidylethers, such as a biphenol mold epoxy resin; 3, the 4-epoxy-6-methylcyclohexyl 
methyl -3, 4-epoxy-6-methylcyclohexane earboxylate, 3, 4-epoxycyclohexyl methyl -3, 4-epoxy 
cyclohexane carboxylate, Cycloaliphatic epoxy resin, such as 1-epoxy ethyl -3 and 4-epoxy 
cyclohexane; Phthalic-acid diglycidyl ester, Glycidyl amines, such as glycidyl ester; 
tetraglycidyl ether diamino diphenylmethanes, such as tetrahydrophtal acid diglycidyl ester and 
dimer acid glycidyl ester; although heterocycle type epoxy resins, such as triglycidyl 
isocyanurate, etc. are mentioned It is a glycidyl ghost in the alcoholic hydroxyl group of the 
compound expressed with a general formula (2), and the epoxy resin of 200 - 500 g/eq has 
desirable weight per epoxy equivalent, and weight per epoxy equivalent is the epoxy resin of 
300 - 400 g/eq more preferably. In addition, n in a general formula (2) is one to about ten 
preferably one or more by the average. 

[0014] It is a glycidyl ghost in the alcoholic hydroxyl group of the compound expressed with a 
general formula (2), and weight per epoxy equivalent can obtain the epoxy resin (a) of 200 - 500 
g/eq by making the epihalohydrin expressed with a general formula (2), such as an alcoholic 
hydroxyl group of a raw material epoxy compound, and epichlorohydrin, react. The raw 
material epoxy compound is marketed, for example, bisphenol female mold epoxy resins, such 
as the bisphenol A mold epoxy resins, such as the Epicoat series (Epicoat 1009 and 1031: 
product made from oil-ized Shell Epoxy), the Epiclon series (Epiclon N-3050, N-7050: 
Dainippon Ink & Chemicals, Inc. make), and DER series (DER-642U, DER-673MF: Dow 
Chemical Co. make), and YDF series (YDF-2004, 2007:Tohto Kasei Co., Ltd. make), etc. are 
raised. 

[0015] The reaction of a raw material epoxy compound and epihalohydrin is preferably 
performed to the bottom of existence of dimethyl sulfoxide. What is necessary is just to use the 
lEq or more of the amount of the epihalohydrin used to lEq of alcoholic hydroxyl groups in a 
raw material epoxy compound. However, while most effectiveness which increased when it 
exceeded 15Eq to lEq of alcoholic hydroxyl groups is lost, volume efficiency worsens. 
[0016] In case it reacts, an alkali-metal hydroxide is used. As an alkali-metal hydroxide, 



although caustic alkali of sodium, caustic potash, a lithium hydroxide, a calcium hydroxide, etc. 
can be used, for example, caustic alkali of sodium is desirable. What is necessary is just to use 
about lEq of the amount of the alkali-metal hydroxide used to lEq of alcoholic hydroxyl groups 
to carry out epoxidation of the compound expressed with a formula (2). When carrying out 
whole-quantity epoxidation of the alcoholic hydroxyl group of the compound expressed with a 
formula (2), it may be used superfluously, but when it exceeds 2Eq to lEq of alcoholic hydroxyl 
groups, it is in the inclination for macromolecule-ization to take place a little. 
[0017] 30-100 degrees C of reaction temperature are desirable. A reaction becomes it slow that 
reaction temperature is less than 30 degrees C, and the reaction of long duration is needed. Side 
reaction happens mostly and is not desirable if reaction temperature exceeds 100 degrees C. 
[0018] After reaction termination, after distilling off superfluous epihalohydrin and dimethyl 
sulfoxide under reduced pressure, generation resin can be dissolved in an organic solvent and an 
alkali-metal hydroxide can also perform a dehydrohalogenation reaction. 

[0019] As a monocarboxylic acid compound (b) which has an ethylene nature partial saturation 
radical, for example, acrylic acids (meta), such as an acrylic acid (meta) and an acrylic-acid 
dimer, are mentioned, and an acrylic acid is desirable especially (meta). 

[0020] The above and the monocarboxylic acid (b) which has an epoxy resin (a) and an ethylene 
nature partial saturation radical are made to react, and an epoxy (meta) acrylate compound is 
obtained. It is 0.9-1.05Eq to make 0.3-1.2Eq of the carboxyl group of the total amount of the (b) 
component react to lEq of the epoxy group of an epoxy resin desirable especially preferably. 
[0021] After reaction time or a reaction, as a dilution solvent, aromatic hydrocarbon; ethyl 
acetate, such as toluene and a xylene, Ester, such as butyl acetate; Ether; methyl ethyl ketones, 
such as 1,4-dioxane and a tetrahydrofuran, Ketones, such as methyl isobutyl ketone; 
Butyl-cellosolve acetate, Carbitol acetate, diethylene-glycol wood ether, Glycol derivatives, 
such as propylene-glycol-monomethyl-ether acetate; one sort of solvents, such as petroleum 
solvents, such as alicyclic hydrocarbon, such as a cyclohexanone and a cyclohexanol, and the 
petroleum ether, and petroleum naphtha, or two sorts or more may be added. 
[0022] Moreover, one sort of the following reactant diluent (C) or two sorts or more can be used 
after reaction time or a reaction. 

[0023] Furthermore, it is desirable to use a catalyst, in order to promote a reaction. As a catalyst, 
triethylamine, benzyl monomethylamine, methyl triethyl ammoniumchloride, a triphenyl stibine, 
triphenyl phosphine, etc. are raised, for example. The amount used is 0.3 - 5 % of the weight 
especially preferably 0.1 to 10% of the weight preferably to reaction raw material mixture. 
[0024] During a reaction, in order to prevent the polymerization of an ethylene nature partial 
saturation radical, it is desirable to use a polymerization inhibitor. As a polymerization inhibitor, 
METOKINON, hydroquinone, methyl hydroquinone, phenothiazin, etc. are raised, for example. 



The amount used is 0.05 - 0.5 % of the weight especially preferably 0.01 to 1% of the weight 
preferably to reaction raw material mixture. 60-150 degrees C of reaction temperature are 
80-120 degrees C especially preferably. Moreover, reaction time is 5 - 60 hours preferably. 
[0025] Subsequently, a polybasic acid anhydride (c-1) is made to react. As a polybasic acid 
anhydride (c-1), a succinic anhydride, a maleic anhydride, itaconic acid anhydride, tetrahydro 
phthalic anhydride, hexahydro phthalic anhydride, 3-methyl -tetrahydro phthalic anhydride, 
4-methyl-hexahydro phthalic anhydride, etc. are raised, for example. Per lEq of hydroxyl 
groups and the aforementioned polybasic acid anhydride make the 0.05-1. OOEq of the amount 
used react preferably to the hydroxyl group in said epoxy (meta) acrylate. 60-150 degrees C of 
reaction temperature are 80-100 degrees C especially preferably. 

[0026] The urethane oligomer (B) used byf this invention As the diol compound (d-1) expressed 
with said formula (1), and an arbitration component (d-1), polyol compounds other than a 
component (d-2), It can obtain by making the polybasic acid anhydride (c-2), the poly 
isocyanate compound (e), and hydroxyl-group content (meta) acrylate (f) which have at least 
two acid-anhydride radicals in a molecule react. 

[0027] As a diol compound (d-1) expressed with said > formula (1), it is 2-(9 and 
10-dihydro-9-OKISA - 10-oxide-10-phosphaphenanthrene-10-IRU) methyl succinic-acid screw, 
for example. -(2-hydroxyethyl)- An ester polymerization object is raised. This compound can 
come to hand more easily than a commercial scene. For example, M-Ester-HP (the average of m 
in made in Sanko Development Science laboratory, average molecular weight 2500, and a 
formula (1) is 6.7) is raised. 

[0028] (d-1) As polyol compounds other than a component (d-2), alkyl polyol, polyester polyol, 
polyether polyol, acrylic polyol, polybutadiene polyol, FENO rucksack polyol, etc. are 
mentioned, for example. 

[0029] As alkyl polyol, 1,4-butanediol, 1,6-hexanediol, 1, 8-octanediol, neopentyl glycol, 
cyclohexane dimethanol, trimethylol propane, pentaerythritol, etc. are mentioned. 
[0030] As polyester polyol, condensation mold polyester polyol, addition polymerization 
polyester polyol, polycarbonate polyol, etc. are mentioned. As condensation mold polyester 
polyol, it is obtained by the condensation reaction of diol compounds, such as ethylene glycol, 
propylene glycol, a diethylene glycol, 1,4-butanediol, neopentyl glycol, 1,6-hexanediol, 
3-methyl 1,5-pentanediol, 1, 9-nonane diol, 1, 4-hexane dimethanol, dimer acid diol, and a 
polyethylene glycol, and organic polybasic acid, such as an adipic acid, isophthalic acid, a 
terephthalic acid, and a sebacic acid, and, as for molecular weight, 100-100,000 are desirable. 
[0031] As addition polymerization polyester polyol, the poly caprolactone is mentioned and, as 
for molecular weight, 100-100,000 are desirable. Polycarbonate polyol is compounded by the 
ester interchange method by the formation of a direct phosgene, of polyol, and diphenyl 



carbonate etc., and, as for molecular weight, 100-100,000 are desirable. 

[0032] As polyether polyol, a PEG system, a PPG system, PTG system polyol, etc. are 
mentioned. PEG system polyol made the reaction initiator the compound which has active 
hydrogen, the addition polymerization of the ethyleneoxide is carried out, and, as for molecular 
weight, 100-100,000 are desirable. PPG system polyol made the reaction initiator the compound 
which has active hydrogen, the addition polymerization of the propylene oxide is carried out, 
and, as for molecular weight, 100-100,000 are desirable. PTG system polyol is compounded by 
the cationic polymerization of a tetrahydrofuran, and, as for molecular weight, 100-100,000 are 
desirable. 

[0033] As polyether polyols other than the above-mentioned polyether polyol, an ethylene 
KISAIDO addition product or a propylene oxide addition product of bisphenol A etc. is 
mentioned, and, as for molecular weight, 100-100,000 are desirable. 

[0034] The fire-resistant polyol containing polybutadiene polyol, the FENO rucksack polyol 
which contains a phenol molecule in intramolecular, epoxy polyol, the Lynn atom, a halogen 
atom, etc. which is the acrylic polyol which is the copolymerization object of hydroxyl content 
(meta) acrylic ester and the other (meta) acrylic ester as other polyols (meta), the gay who has 
hydroxyl at the end by the copolymerization object of a butadiene, or a copolymer is mentioned, 
and, as for molecular weight, 100-100,000 are desirable. Independent or two sorts or more can 
be mixed and used for these polyol compounds. 

[0035] As a polybasic acid anhydride (c-2) which has at least two acid-anhydride radicals in a 
molecule, the compound which has two acid-anhydride radicals is desirable, pyromellitic 
dianhydride, benzophenone tetracarboxylic dianhydride, biphenyl tetracarboxylic dianhydride, 
biphenyl ether tetracarboxylic dianhydride, diphenyl sulfone tetracarboxylic dianhydride, 
butane tetracarboxylic dianhydride, ethyleneglycol bis(anhydrotrimellitate), etc. are mentioned 
into 1 molecule, and independent or two sorts or more can be mixed and used. 
[0036] As a poly isocyanate compound (e), for example 2 and 4- and/or 2, 6-tolylene 
diisocyanate, 4 and 4'-diphenylmethane diisocyanate (MDI), a polymeric MDI, 1, 5-naphthylene 
diisocyanate, tolidine di-isocyanate, 1,6-hexamethylene diisocyanate, trimethyl hexamethylene 
di-isocyanate, Isophorone diisocyanate, xylylene diisocyanate (XDI), Hydrogenation XDI, 
Hydrogenation MDI, lysine diisocyanate, triphenylmethane triisocyanate, tris (isocyanate 
phenyl) thio phosphate, etc. are mentioned. Independent or two sorts or more can be mixed and 
used for these poly isocyanate compound. 

[0037] As hydroxyl-group content (meta) acrylate (f), 2-hydroxyethyl (meta) acrylate, 
2-hydroxy propyl (meta) acrylate, GURISERINJI (meta) acrylate, caprolactone denaturation 
2-hydroxyethyl (meta) acrylate, pen TAERISURITORUTORI (meta) acrylate, etc. are 
mentioned, for example. 



[0038] The urethane oligomer (B) used by this invention is the following, and can be made and 
prepared. As the diol compound (d-1) expressed with said formula (1), and an arbitration 
component (d-1), first, polyol compounds other than a component (d-2), Make the polybasic 
acid anhydride (c-2) which has at least two acid-anhydride radicals in a molecule react, and a 
carboxyl group content end alcoholic compound is prepared. Subsequently, the poly 
ISONEANETO compound (e) is made to react, it considers as a carboxyl group content end 
isocyanate urethane prepolymer, and hydroxyl -group content (meta) acrylate (f) is made to react 
after that. 

[0039] As for a carboxyl group content end alcoholic compound, it is desirable to make [ of the 
polybasic acid anhydride (c-2) which has at least two acid-anhydride radicals in a molecule to 
lEq of hydroxyl groups of the total amoi^nt of a diol compound (d-1) and a polyol compound 
(d-2) ] 0.5-0.99Eq react (as the acid-anhydride equivalent). 60-150 degrees C and reaction time 
have [ the reaction temperature of this esterification reaction ] 1 - 10 desirable hours. Moreover, 
amine compounds, such as triethylamine, may be added 0.1 to 5% as a reaction catalyst, use of a 
diol compound (d-1) and a polyol compound (d-2) — the amount of the component (d-1) used, 
when the total amount of a component and a component (d-2) is considered as a part for 100 
weight, if it carries out comparatively (d-1) The 40 - 100 weight section is the 60 - 100 weight 
section desirable especially preferably, 0-60 weight section is desirable especially desirable, 
and the amount of the component (d-2) used is 0 - 40 weight section. 

[0040] Subsequently, the poly isocyanate compound (e) is made to react to a carboxyl group 
content end alcoholic compound, and a prepolymer is obtained. It is desirable to make 
1.1-2. lEq of isocyanate radicals of the poly isocyanate compound react to lEq of hydroxyl 
groups of said carboxyl group content end alcoholic compound, the reaction temperature of a 
prepolymer-ized reaction - usually - ordinary temperature - 100 degrees C is 50-90 degrees C 
preferably. 

[0041] Thus, it is 1.0-1. lEq to make 0.9-1.5Eq of the hydroxyl group of hydroxyl-group content 
(meta) acrylate (f) react to lEq of isocyanate radicals of the obtained end isocyanate urethane 
prepolymer desirable especially preferably, reaction temperature — usually — ordinary 
temperature - 100 degrees C is 50-90 degrees C preferably. In order to prevent gelation by the 
radical polymerization during this reaction, it is usually desirable to add polymerization 
inhibitor, such as 50-2000 ppm hydroquinone, the hydroquinone monomethyl ether, p-methoxy 
phenol, and para benzoquinone. Although the reaction of these hydroxyl groups and an 
isocyanate radical advances with a non-catalyst, catalysts, such as triethylamine, dibutyltin 
laurate, and dibutyltin diacetate, may be added, for example. In addition, an above-mentioned 
dilution solvent and the above-mentioned following reactant diluent (C) may be added to this 
reaction time. 



[0042] The amount of (A) contained in the resin constituent of this invention and the (B) 
component has 10 - 80 desirable % of the weight among a constituent in (A)+ (B) sum total, and 
20 - 70 % of the weight is especially desirable, and 1 - 99 % of the weight of (B) is [ the 
operating rate of (A) and (B) / (A) ] desirable one to 99% of the weight. 

[0043] A reactant diluent (C) may be used in this invention. As a reactant diluent (C), the 
reactant of carbitol (meta) acrylate, phenoxy ethyl (meta) acrylate, TORIMECHI roll pro pantry 
(meta) acrylate, pentaerythritol tetrapod (meta) acrylate, dipentaerythritol hexa and PENTA 
(meta) acrylate, pen TAERISURITORUTORI (meta) acrylate, the above-mentioned 
hydroxyl-group content (meta) acrylate (f), and the above-mentioned polybasic acid anhydride 
(c-1) etc. is raised, for example. The 20 - 300 weight section and the rate which serves as the 30 
- 250 weight section preferably are suitable for the amount used to the (aforementioned A) +(B) 
component 100 weight section. 

[0044] A photopolymerization initiator (D) may be used in this invention. As a 
photopolymerization initiator (D), for example A benzoin, benzoin methyl ether, Benzoins, such 
as benzoin ethyl ether, the benzoin propyl ether, and benzoin isobutyl ether; An acetophenone, A 
2 and 2-dimethoxy-2-phenyl acetophenone, 2, and 2-diethoxy-2-phenyl acetophenone, 1 and 

1- dichloro acetophenone, 2-hydroxy - 2-methyl-l -phenyl propane-l-ON, A diethoxy 
acetophenone, 1-hydroxy cyclohexyl phenyl ketone, Acetophenones, such as 

2- methyl-l-[4-(methylthio) phenyl] -2-morpholino-propane-l -ON; 2-ethyl anthraquinone, 
2-tertiary butyl anthraquinone, 2-chloro anthraquinone, Anthraquinone, such as 2-amyl 
anthraquinone; 2, 4-diethyl thioxan TOKIN, Thioxan tons, such as 2-isopropyl thioxan ton and 
2-chloro thioxan ton; Acetophenone dimethyl ketal, Ketals, such as benzyl dimethyl ketal; 
benzophenones [, such as a benzophenone, 4, and 4-bis-methylamino benzophenone, ], 2 and 4, 
and 6-trimethyl benzoyl diphenylphosphine oxide etc. is mentioned. 

[0045] These can be used as independent or two or more sorts of mixture, and can be further 
used combining accelerators, such as benzoic-acid derivatives, such as tertiary amine [, such as 
triethanolamine and methyldiethanolamine, ], N, and N-dimethylamino ethyl benzoate ester, N, 
and N-dimethylamino isoamyl benzoate ester, etc. 

[0046] The amount of the photopolymerization initiator (D) used has 0.5 - 20 weight section and 
the desirable rate which serves as 2 - 15 weight section preferably to the AUW 100 weight 
section of the (A) component, the (B) component, and the (C) component. 

[0047] Further, as for this invention, it is desirable to use a heat-curing component (E) as a 
hardening system component for each component mentioned above, and it can be made into the 
charge of printed wired board material excellent in solder thermal resistance or an electrical 
property by using this at it. That what is necessary is just what has partial saturation radical 
content polycarboxylic acid resin (A), urethane oligomer (B), and the functional group that 



heat-hardens in a molecule as a heat-curing component (E) used by this invention, although not 
specified especially, an epoxy resin, a melamine compound, a urea compound, an oxazoline 
compound, a phenolic compound, etc. can be mentioned, for example. 

[0048] As an epoxy resin, specifically The bisphenol A mold epoxy resin, A bisphenol female 
mold epoxy resin, a phenol novolak mold epoxy resin, A cresol novolak mold epoxy resin, a tris 
phenol methane mold epoxy resin, Glycidylethers, such as a bromination epoxy resin, a BIKIRE 
Norian mold epoxy resin, and a biphenol mold epoxy resin; 3, the 4-epoxy-6-methylcyclohexyl 
methyl -3, 4-epoxy-6-methylcyclohexane carboxylate, 3, 4-epoxycyclohexyl methyl -3, 4-epoxy 
cyclohexane carboxylate, Cycloaliphatic epoxy resin, such as 1 -epoxy ethyl -3 and 4-epoxy 
cyclohexane; Phthalic-acid diglycidyl ester, Glycidyl amines, such as glycidyl ester; 
tetraglycidyl ether diamino diphenylmethqnes, such as tetrahydrophtal acid diglycidyl ester and 
dimer acid glycidyl ester; heterocycle type epoxy resins, such as triglycidyl isocyanurate, etc. 
are mentioned. Especially, the melting point can form the photopolymerization sex skin film 
without the tuck after desiccation, and an epoxy resin 50 degrees C or more has it. [ desirable ] 
[0049] As a melamine compound, the melamine resin which is the poly condensation object of a 
melamine, a melamine, and formalin is mentioned. As a urea compound, the urea-resin which is 
the poly condensation object of a urea, a urea, and formalin is mentioned. 

[0050] As an oxazoline compound, 2-oxazoline, 2-methyl-2 -oxazoline, 2-phenyl-2-oxazoline, 2, 
and 5-dimethyl-2-oxazoline, 5-methyl-2-phenyl-2-oxazoline, 2, and 4-diphenyl oxazoline etc. is 
mentioned. 

[0051] as a phenolic compound - a phenol and cresol ~ it goes berserk and Norian, a catechol, 
resorcinol, hydroquinone, pyrogallol, a resol, etc. are mentioned. 

[0052] It excels in reactivity with the carboxyl group in (A) and the (B) component also 
especially in these heat-curing components (E), and adhesion with copper also has a good point 
to a desirable epoxy resin. 

[0053] The range where the amount of the above-mentioned heat-curing component (E) used is 
suitable is usually the rate that the functional group of per carboxyl group in the above (A) and 
the (B) component and this heat-curing component (E) becomes 0.2-3.0Eq. The rate which 
becomes 1.0-1.5Eq from the point of excelling in the solder thermal resistance at the time of 
making it a printed wired board especially or an electrical property is desirable. 
[0054] Moreover, when using an epoxy resin as the above-mentioned heat-curing component 
(E), in order to promote a reaction with the carboxyl group in the above (A) and the (B) 
component, it is desirable to use the hardening accelerator of an epoxy resin. As a hardening 
accelerator of an epoxy resin, for example 2-methylimidazole, A 2-ethyl-3-methyl imidazole, 
2-undecylimidazole, 2-phenylimidazole, a 1-cyano ethyl-2-ethyl imidazole, Imidazole 
compounds, such as l-cyanoethyl-2-undecylimidazole; A melamine, Guanamine, 



acetoguanamine, benzoguanamine, ethyl diamino triazine, 2, 4-diamino triazine, 2, 
4-diamino-6-tolyl triazine, The third class amines, such as triazine derivative; trimethylamines [, 
such as 2 and 4-diamino-6-xylyl triazine, ], triethanolamine, N, and N-dimethyl octyl amine, a 
pyridine, and m-aminophenol; polyphenol is mentioned, these hardening accelerators are 
independent — or it can be used together and used. 

[0055] Furthermore, the partial saturation radical content polycarboxylic acid resin described 
above in this invention (A), For urethane oligomer (B), a diluent (C), a photopolymerization 
initiator (D), and a heat-curing component (E) Furthermore, the need is accepted. Various kinds 
of additives, for example, talc, a barium sulfate, A calcium carbonate, a magnesium carbonate, 
barium titanate, an aluminum hydroxide, Thixotropy grant agents, such as bulking agents, such 
as an aluminum oxide, a silica, and claty, and Aerosil; A copper phthalocyanine blue, The 
leveling agent and defoaming agent of coloring agents, such as Phthalocyanine Green and 
titanium oxide, silicone, and a fluorine system; polymerization inhibitor, such as hydroquinone 
and the hydroquinone monomethyl ether, etc. can be added in order to raise many engine 
performance of a constituent. 

[0056] In addition, although you may mix to the above and a' resin constituent beforehand, as 
for the above (E) components, it is desirable to mix and to use, before spreading to a printed 
circuit board. That is, it is desirable to make the above, (A), and the (B) component into a 
subject, to blend with the 2 liquid type of the base resin solution which blended the epoxy 
hardening accelerator etc. with this, and the curing agent solution which made the 
aforementioned (E) component the subject, and to mix and use these on the occasion of use. 
[0057] It is useful as resist ink, such as a solder resist of being liquefied and the for for [ as an 
insulating material between the layers of electronic parts ] printed circuit boards, and also the 
resin constituent of this invention can be used as a coating, a coating agent, adhesives, etc. 
[0058] The hardened material of this invention stiffens the resin constituent of above-mentioned 
this invention by the energy-line exposure of ultraviolet rays etc. Hardening by the energy-line 
exposure of ultraviolet rays etc. can be performed with a conventional method. For example, 
what is necessary is just to use ultraviolet-rays generators, such as a low pressure mercury lamp, 
a high pressure mercury vapor lamp, an ultrahigh pressure mercury lamp, a xenon LGT, and 
ultraviolet-rays luminescence laser (excimer laser etc.), when irradiating ultraviolet rays. The 
hardened material of the resin constituent of this invention is used for the electrical and electric 
equipment and electronic parts like a printed circuit board as layer insulation material for a 
permanent resist or build up methods of construction. The thickness of this hardened material 
layer has desirable about 1-60 micrometers at about 0.5-160 micrometers. 

[0059] The printed wired board of this invention can be obtained as follows, for example. That 
is, when using a liquefied resin constituent, a tuck free-lancer's paint film can be formed by 



applying the constituent of this invention to the substrate for printed circuits by 
5-160-micrometer thickness by approaches, such as screen printing, a spray method, the roll 
coat method, electrostatic spray painting, and the curtain coat method, and making it dry 
preferably 60-110 degrees C of paint films at the temperature of 60-100 degrees C. Then, the 
photo mask in which exposure patterns, such as a negative film, were formed is directly 
contacted to a paint film (or it places on a paint film in the condition of not contacting), 
ultraviolet rays are irradiated by about two 10 - 2000 mJ/cm strength, and negatives are 
developed by the spray, rocking immersion, brushing, scrubbing, etc., using the developer which 
mentions an unexposed part later. Then, ultraviolet rays are irradiated further if needed, 
subsequently, by heat-treating at the temperature of 140-180 degrees C preferably, it excels in 
flexibility and 100-200 degrees C of printed wired boards which have the permanent protective 
coat with which are satisfied of many properties, such as the thermal resistance of the resist film, 
solvent resistance, acid resistance, adhesion, and an electrical property, are obtained. 
[0060] As an organic solvent used for the above and development, for example Halogens, such 
as trichloroethane Ester, such as aromatic hydrocarbon; ethyl acetate, such as toluene and a 
xylene, and butyl acetate; 1,4-dioxane, Ether, such as- a tetrahydrofuran; Ketones; 
butyl-cellosolve acetate, such as a methyl ethyl ketone and methyl isobutyl ketone, Carbitol 
acetate, diethylene-glycol wood ether, Glycol derivatives, such as 
propylene-glycol-monomethyl-ether acetate; A cyclohexanone, Solvents, such as petroleum 
solvents, such as alicyclic hydrocarbon, such as a cyclohexanol, and the petroleum ether, and 
petroleum naphtha As water and an alkali water solution, alkali water solutions, such as a 
potassium hydroxide, a sodium hydroxide, a sodium carbonate, potassium carbonate, sodium 
phosphate, a sodium silicate, ammonia, and amines, can be used. Moreover, as the exposure 
light source for carrying out photo-curing, a low pressure mercury lamp, a medium-voltage 
mercury-vapor lamp, a high pressure mercury vapor lamp, an ultrahigh pressure mercury lamp, 
a xenon lamp, or a metal halide lamp is suitable. In addition, a laser beam etc. can be used as an 
activity light for exposure. 
[0061] 

[Example] hereafter, although an example explains this invention still more concretely, it comes 
out that it is not that by which this invention is limited to the following example from the first. 
In addition, especially, that it is in below with the "section" shows the "weight section", as long 
as there is no notice. 

[0062] The synthetic example 1 (synthetic example of partial saturation radical content 
polycarboxylic acid resin (A)) 

After X dissolved -CH2-, and the bisphenol female mold epoxy compound 
(weight-per-epoxy-equivalent 950 g/eq, 85 degrees C of softening temperatures) 380 section 



and the epichlorohydrin 925 section whose average degree of polymerization n is 6.2 in the 
dimethyl sulfoxide 462.5 section in the above and a general formula (2), the NaOH60.9 section 
(1.5 mols) was added [ under stirring ] over 100 minutes 98.5% at 70 degrees C. The reaction 
was performed at 70 more degrees C after addition for 3 hours. It rinsed by adding the water 
250 section after reaction termination. Distillation recovery was carried out under reduced 
pressure of most and the superfluous unreacted epichlorohydrin of dimethyl sulfoxide, 
subsequently dimethyl sulfoxide was distilled off, the resultant containing a byproduction salt 
was dissolved in the methyl-isobutyl-ketone 750 section, the NaOHIO section was added 30 
more%, and it was made to react at 70 degrees C from an oil reservoir after oily water 
separation for 1 hour. Rinsing was performed twice in the water 200 section after reaction 
termination. After oily water separation/ from the oil reservoir, distillation recovery of the 
methyl isobutyl ketone was carried out, and 310g of weight per epoxy equivalent, eq, and the 
epoxy resin (a) of 69 degrees C of softening temperatures were obtained. When the obtained 
epoxy resin (a) was calculated from weight per epoxy equivalent, epoxidation of about five of 
6.2 alcoholic hydroxyl groups in said starting material bisphenol female mold epoxy compound 
was carried out. This epoxy resin (a)310 section and the carbitol acetate 251 section were taught, 
and heating stirring was carried out and it dissolved in 90 degrees C. the obtained solution ~ up 
to 60 degrees C - cooling — the acrylic-acid 60 section, the dimer acid (acid number 
(mgKOH/g) = 196) 97 section, the methyl hydroquinone 0.8 section, and the triphenyl 
phosphine 2.5 section — adding — 80 degrees C — warming ~ dissolved, it was made to react at 
98 degrees C for 35 hours, and the epoxy acrylate whose acid number is 0.5 mgKOH/g and 
whose solid content is 65% was obtained. Subsequently, this epoxy acrylate 718.5 section, the 
succinic-anhydride 100 section, and the carbitol acetate 54 section were taught, it reacted at 90 
degrees C for 6 hours, and the partial saturation radical content polycarboxylic acid resin (A-l) 
whose solid content acid number is 99 mgKOH/g and whose solid content is 65% was obtained. 
[0063] The synthetic example 2 (synthetic example of urethane (meta) acrylate (B)) 
a 2-(9 and 10-dihydro-9-OKISA - 10-oxide-10-phosphaphenanthrene-10-IRU) methyl 
succinic-acid screw-(2-hydroxyethyl)-ester polymerization object (made in Sanko Development 
Science laboratory --) Name of article M-Ester-HP, average-molecular-weight 2500, and 
hydroxyl value 44.9mgKOH/g2500g, Ethylene glycol 124g, 437.6g [ of pyromellitic 
dianhydride ], and triethylamine 12g and carbitol acetate 916g are taught. It reacted at 85 
degrees C for 10 hours, and the hydroxyl value obtained the carboxyl group content end 
alcoholic compound whose acid number is 73 mgKOH/g by 36.5 mgKOH/g. Subsequently, it 
was made to react at 85 degrees C for about 15 hours until it taught tolylene diisocyanate 348.4g 
and isocyanate radical concentration became 2.46%. Subsequently, taught 2-hydroxyethyl 
acrylate 239.2g and methoxy phenol 1.8g, it was made to react at 85 degrees C for about 10 



hours, the reaction was ended in the place where iso ANETO concentration became 0.3%, and 
weight average molecular weight obtained [ the solid acid number / solid content ] the urethane 
oligomer (B-l) which is 80% by 61 mgKOH/g by about 8500 (based on the GPC method). 
[0064] It mixes by the resin (A-l) obtained in said synthetic examples 1 and 2, and the blending 
ratio of coal which shows (B-l) in Table 1. examples 1-12 and the examples 1-4 of a 
comparison - subsequently a photopolymerization initiator (D) (the Ciba-Geigy make and 
IRUGAKYUA 907:2-methyl-l-[4-(methylthio) phenyl] -2-morpholino propane-l-ON the 10 
section) and the diethyl thioxan ton 1.2 section and a reactant diluent (C) (the Nippon Kayaku 
Co., Ltd. make -) KAYARAD DPHA; [ Dipentaerythritol PENTA and the hexa acrylate mixture 
16 section, ] The bulking agent (pulverizing silica) 10 section, the epoxy hardening-accelerator 
(melamine) 1.2 section, It blends in tfre combination which shows the silicone system 
defoaming agent (Shin-Etsu Chemical Co., Ltd. make, KS-66) 1.0 section in Table 1, it kneads 
using 3 roll mills, and is base resin (combination component (XA-1) (and (XA-2) (XX-1) it 
prepared.)). On the other hand, the heat-curing component (E) and the (epoxy resin) were used 
as a curing agent at a rate shown in Table 2 (combination component (H-l) - (H-4)). On the 
occasion of use, the above-mentioned base resin and a curing vagent were shown in Table 3, it 
combined and mixed, and the solder resist constituent was prepared. Various evaluations were 
performed about this constituent. 
[0065] 

Table 1 Combination component (weight section) 

Base resin XA-1 XA-2 XX-1A-1 76.9 108 154B-1 62.5 37.5 [0066] 

Table 2 Combination component (weight section) 

H-l H-2 H-3 H-4 Epicoat 1001 *1 66 30 YR-528 *2 20 YX-4000 *3 30 DEN-438 *4 30 [0067] 
Notes 

* 1; Epicoat 1001:oil-ized shell epoxy company make, the bisphenol A epoxy resin (carbitol 
acetate content, 75% of solid content concentration) 

* 2;YR-528:Tohto Kasei Co., Ltd. make and rubber modified epoxy resin * - 
3;YX-4000:oil-ized shell epoxy company make and a bisphenol — mold epoxy resin 
*4;DEN-438:Dow Chemical Co. make and a phenol novolak epoxy resin [0068] The evaluation 
approach: Evaluation of each obtained resist constituent was performed as follows. Namely, the 
resist constituent of each example shown in Table 3 and the example of a comparison was 
applied to the printed circuit board (what carried out the laminating of the copper foil to the 
imide film) by screen-stencil, and it dried at 80 degrees C for 20 minutes. Then, the negative 
film was applied to this substrate, the exposure machine was used as the predetermined pattern, 
ultraviolet rays were irradiated with the addition light exposure of 500 mJ/cm2, negatives were 
developed in the organic solvent or the lwt%Na2C02 water solution, it heat-hardened at 150 



more degrees C for 50 minutes, and the trial substrate was produced. About the obtained trial 
substrate, characterization of alkali development nature, solder thermal resistance, flexibility, 
heat-resistant degradation nature, and non-electrolyzed gold plate resistance was performed. The 
result is shown in Table 3. In addition, the evaluation approach and the valuation basis are as 
follows. 

[0069] (1) Development nature : the paint film was dried for 60 minutes at 80 degrees C, and 

the development nature by the spray development in a sodium-carbonate water solution was 

evaluated 1 30-degree C%. 

O .... With no residue by viewing. 

x .... They are those with the residue by viewing. 

[0070] (2) — solder thermal-resistance: —rafter applying rosin system flux to the trial substrate 
and being immersed in 260-degree C melting solder for 10 seconds, it judged in the state of the 
hardening film when exfoliating with cellophane adhesive tape. 
O .... With no abnormalities, 
x .... Those with exfoliation. 

[0071] (3) Flexibility : the trial substrate was judged in the condition at the time of 180-degree 
bending [ poor ]. 

* 

O .... With no crack. 

** .... They are those with a crack a little. 

x .... The crack went into the bending section and the hardening film exfoliated. 

[0072] (4) Heat-resistant degradation nature : after leaving a trial substrate for five days at 125 

degrees C, it judged in the condition at the time of 180-degree bending [ poor ]. 

O .... With no crack. 

** .... They are those with a crack a little. 

x .... The crack went into the bending section and the hardening film exfoliated. 

[0073] (5) — non-electrolyzed gold plate resistance: — after gold-plating as follows at a trial 

substrate, it judged in the condition when exfoliating with cellophane adhesive tape. 

O .... With no abnormalities. 

** .... They are those with exfoliation a little. 

x .... With no exfoliation. 

[0074] non-electrolyzed gold plate approach: — a trial substrate — 30-degree C acid cleaning 
liquid (Japanese MAKUDA mid **, 20 Vol(s)/% water solution of MetexL-5B) ~ for 3 minutes 
— being immersed — degreasing - subsequently — a stream - it was immersed for 3 minutes in 
inside, and rinsed, next, a trial substrate — a 14.3wt% ammonium-persulfate water solution — a 
room temperature -- for 3 minutes - being immersed ~ SOFUTOETCHI — carrying out — 
subsequently ~ a stream — it was immersed for 3 minutes in inside, and rinsed, the stream after 



a trial substrate is immersed in a 10Vol% sulfuric-acid water solution for 1 minute at a room 
temperature - it was immersed for [ 30 seconds - ] 1 minute in inside, and rinsed, subsequently, 
the stream after immersing a trial substrate in 30-degree C catalytic liquid (10Vol% water 
solution of Meltex Make and the metal plate activator 350) for 7 minutes and performing 
catalyst grant — it was immersed for 3 minutes in inside, and rinsed. The trial substrate which 
performed catalyst grant was immersed in the 20Vol% water solution of 85 -degree C 
nickel-plating liquid, and pH4.6 for 20 minutes, and electroless nickel plating was performed, 
the stream after a trial substrate is immersed in a 10Vol% sulfuric-acid water solution for 1 
minute at a room temperature ~ it was immersed for [ 30 seconds - ] 1 minute in inside, and 
rinsed, subsequently, the stream after immersing a trial substrate in 95-degree C liquid gilding 
(Meltex Make, a water solution (OUR<pREKUTORO loess UP15Vol% and gold cyanide 
potassium 3Vol%), pH6) for 10 minutes and performing non-electrolyzed gold plate — it was 
immersed for 3 minutes in inside, and rinsed, and it was immersed in 60-degree C warm water 
for 3 minutes, and hot water rinsing was carried out to it. Water was often fully cut after rinsing, 
it dried and the trial substrate which carried out non-electrolyzed gold plate was obtained. 
[0075] (6) Flammability : the resist constituent prepared like the above was applied, it exfoliated 
from the Teflon sheet and the hardening film obtained like the above was used as the test piece. 
A test piece is burned using a writer. 
O .... Or it does not burn, fire goes out immediately, 
x .... It burns. 
[0076] 

table 3-1 [ ] An example 1 2 3 4 (X) components XA-1 XA-1 XA-1 XA-1 (H) component H-l 
H-2 H-3 H-4 Development nature O O O O Pewter thermal resistance O O O O Flexibility O 
OO O heatproof degradation nature OO O O Radio solution gold plate resistance O O O O 
Flammability O O O O [0077] 

table 3-2 [ ] An example 5 6 7 8 (X) components XA-2 XA-2 XA-2 XA-2 (H) component H-l 
H-2 H-3 H-4 Development nature O O O O Pewter thermal resistance O O O O Flexibility O 
OO O heatproof degradation nature OO O O Radio solution gold plate resistance O O O O 
Flammability O O O O [0078] 

table 3-3 [ ] The example of a comparison 1 2 3 4 (X) components XX-1 XX-1 XX-1 XX-1 (H) 
component H-l H-2 H-3 H-4 Development nature O O O O Pewter thermal resistance O O O O 
Flexibility ** **x x heatproof degradation nature **** x x Radio solution gold plate resistance 
O O O O Flammability x x x x [0079] The resin constituent of this invention shows good alkali 
development nature, and is excellent in pewter thermal resistance, flexibility, heat-resistant 
degradation nature, and non-electrolyzed gold plate nature, and gives the hardening film which 
is fire retardancy so that clearly from the result shown in Table 3. 



[0080] 

[Effect of the Invention] By this invention, it excelled in the flexibility of a hardened material, 
solder thermal resistance, heat-resistant degradation nature, and non-electrolyzed gold plate 
resistance, and it is fire retardancy, development was made with the organic solvent or the 
dilute-alkali solution, and the resin constituent suitable for the object for solder resists and layer 
insulation layers was obtained. This resin constituent fits the object for solder resists and the 
object for layer insulation layers of a printed wired board, especially a flexible printed wiring 
board. 
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Vgt ->»SBRtf 6, & 5 ^{kScD V 

;1>#~- Ui>"X 1- -Y l/*t>\ S: ft!Rrgfl¥ 6-4 1 4 8 5^ 

©fcfejftiRcfcv-ni, 1fRi¥2- l 7374 9-s#, t# 

M¥ 2-173750 2- 1 7 3 7 5 1 
K P. ft 5 * •? JOlll^O <D€>afg t> # £> ft S 

[0 0 0 4] 



ft, B^traaWSflk 

[0 0 0 5] 

aK>«*ffli (A) t9Wy*iJJ?- (B) mi 
(0x^^ft5x#*^l (a) kx^U>"!£ 

^«»s**rr**> r *;p#vwb**i (b) 

KftHMtl (c,-l) fcOK«*T«*^ttft»«**y 

*;«y|IM (A) , arfaS (1) 

[0 0 0 6] 

C{b3] 



Hg Hg 
HO-C-C-O 





^2 n 

C- CH-C— C- O— C— C— O 




0) 



[0 0 0 7] (5£tf , mfct^ttT 1—15 <D&Tfc 
So ) T*^2 ft S iS*-Mt&%5 (d-1) ffitffig 
»tLT (d-1) «»W^O#y*-;Wk#* (d- 
2) t, ftttliC&ttt fcfc2ffl©»*fcMMS**rr* 
$ttStt*Ukttl ( c - 2 ) # y -Y V 5/7*- h f t#% 

(e) i:7j<^S-&W <*$0 7i"JU-h (f) *Ef& 



H 



H 9 



HzC^— C-C-O 
O 




40 



S-arT»6ft5 , >U*>'*U=rv- (B) ^ttt^jS 
JHBjgttK (2) l^tf>lC2 0W±OX#*S/»«W 
t5i^i/»SB (a) #5$ (2) 

[0 0 0 8] 

[fk4] 



H 2 H H 2 

o-c-c-c-o 

OH 




(2) 

[00 09] (5£ (2) *K Xtt-CHz-Xti-C 
(CHs) z-T&D, n {4¥^ffiT 1 W±cOSTfe 



yij ■>i/"?WkfT'feoTXit!*v'Sitf2 0 0-5 0 0 
g/e q Ox^5/«SBit?fe5 (1) KflBttOttflSSUA 

®u (3) ^*t^%< fc-fc 2{goiizkftS«*-rs 



(4) 



&M 2 0 0 0 - 3 5 5 6 5 1 



£ttSIHK7Mta (c-2) OBHB^2 0 0-1 5 0 0m 
gK0H/gT&*±E (1) *fctt (2) KttOWBB 
ffifiicftk (4) (B) <DgHBWM~ 

2 0 0mgKOH/gT^±|g (1) ft^L (3) CO 
l 9»cE«0ttn&Jttfc ( 5 ) EttttttRftl 
(C) «:$WrS±IS (1) &l/^b (4) ov^n*M 
afcEMOttMBAfa 

co o i o] (6) ftraMttai (d) *$*rrs±K 
en ft^b (5) o^-r n*u afcEKoatiBfifiR 
(7) jassfb^ (e) *«rr*±E a) &^ 10 

b (6) (D^-ttifr l fllcEttotNmaAtt, (8) y 

Tfe&±f2 (1) ftl^b (7) Ot>fn*MSfcEi© 
WSfiAM. (9) ±12 (1) fti^L (8) ov^tifr 

1 mz.mm<Dmmmmm<omitm, o o ±e (*>) 
teEao«fk»oji*<rr**», (1 1) ^jvhE 
(1 0) ^ig^o^p°p, fcBB-rso 

[001 1 ] 

Ui/l/apyWtK (A) fc±E<0*U#> 20 
t'Jiv- (B) kOJB-&»1f**o CCT^ffl^tlS 
^F»Biai*##U*;l/*>IWW (A) O^ffi (mg/KOH 
/g) tt. 7 0- 1 5 0 b < > b < ft 8 0 

- 1 2 0 7?$«o Sfc* ^U^^Urfv— (B) 
?I(i> Hf^?ii:bTx l ooo — ioo.o 
0 0tf»*L<, $ft^8Wl-2 0 0mgKOH 

/g#»*t,v». 
[0 0 12] *SSWefflv^6tia^F»ftl»«-#*U*7l/ 
#>*»BB (A) tttMEbte.fc'Sfc: l»ftJc2ott± 
^x#*$/**#-r*x#*i/»l|g (a) £x^>"[4 30 

^«n»6*rr**y*;i/*>Wk<rt» (b) t&mm 

ttftftcffl (c - l ) fcOfi(B£rt*T?«*o 

[0013] 1 2 o«±Ox#*->IS:St§ 

x#*^«Mi (a) fcUTtt, «Atf±E— »5S (2) 

$>;Wkftu tr^7xy-;i/Afflx#*$/«is, ex7i 
;i/Ffflx#*i/anB, 7xy-/v-y^77^ix 

^#*zsmm*z<D#vi/i?)i>^--7')i>m-. 3, 4-x 

#*$'-6-*?-;l/$'*a^*5vl/*^;l/-3, 4-x 
6 9 w\tt>i3)'\/#*i'\s— K 

3, 4 -x^^v'^>^n^^;vy^ L ;l^-3 l 4-x# 
^^^^a^i?->Ai;l/^^^-h> i-x#*->x 
^•;l/-3, 4-x^v^>^n^1?->^HoBiSS;x 
tf*f#tm\ 7^;Vi^y^>^l/xxf;K fh7t 

Fn7^;l/B^y i/^l/XXfyk Wv-|^iJ 



x^^Bg*^^we>n^>*v —Has* (2)--e*« 
n § ftS* o 7 ;b n -;M£ zk&g£ » * ^ U > ^; Wk 

»"P6oTx#+vaitf2 0 0-50 0 g/e q c£>x 
**S/Mtfjff*L<, «fct)#£L<lix#*$/yj«# 

3 0 0-400 g/e q^x^^lTfe^o 
HRjK (2) fcjB»*n«± 3 F«S«'ClW±^ »£b<te 

1 - 1 OiS^SSo 

[0 0 14] HISS (2) T«*nSfk**^)7;l/=i- 

;Wfcklfc»fc**J* ^^;Wk*Ta5-3Tx#4=->a 

S#2 0 0 — 5 0 0 g/e qtOX#^^«J8S (a) tt, 

HB3 (2) T*S^n5E5Bx,f+Mt^7;Vn- 
;MS7k&Si:xtf*p;l/fc: KU y^coxtf/NDt: FU > 
cfcfc<k9»*cfc#^#*o «8x** 
^ft^l^nt^o^ flJAtfxtfri-hS/y-X 
(xtfxi— h 1 0 0 9, 1031: »<ki/x;l/x#^s/ 
(80 S) , x£*o>->y— X (xtf^n^N-3 0 
5 0, N-7 0 5 0 :*B*^y*{k¥l* («) 
») , DERi/U-X (DER-6 4 2U, DER-6 
7 3MF : ^^S^/l/ («) S) «Olf^7x/-;l/ 
ASx#^i/jSl, YDFi/U-X (YDF-20 0 

4, 2007: m«Mb8 c«o a) notrx7x/-;p 

[0 0 15] ffix^S/ft^ftfcx^AP t 

1 S«fc«UT 1 Sfi* 
Cltffiffltntffi^e b b ft £ 7 ;l/ xi - ;l/ttzkffig 
lM3«tc*tbTi 5S**iB*£fc*MLfcSft*ttfci: 

[0016] Ej&Srfi^BRfc:. 7;l/*U4JBzkWkW* 

v-£\ Sftt*u, TkKfku^-^^ 7klMb*;i/^^^ 

4Htf*fflTt*S««ttV - W»« U\ 7;l/*U& 

K7k»<k»offiffla«, s (2) i?««n*fbd«<Dx 

Sifffltn^^o a (2) ti^n^ft^WT^ 
□ -;Ht7K»»*^«x#* MkiT * »^i± awn: ffiffl 

[ 0 0 1 7 ] £jSi&fif3u 3 0— 1 0 0°C##£bl/\> 
EJ&UEtf 3 0 « SJC^il < ft 0 S^pP5 

SCtf^Ifc&So R«ffl**M 0 0°C£:ig*££IiJS 

[0 0 18] K«aR7«, »W©xe/>nfcKU>;fttf 

{k7j<^SiS^tT«5 c ^ t,T** 0 
[0019] x^b^it^issis^-rs^/*^^^ 
^{k^fe (b) tlTB, «*tf, W*) 7^U;l/ 



(5) 
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8L TtViVmP'f'v-mtD (**) 7*U;l/«B4H 

[0 0 2 0] iulBs xtf+S/WflB (a) fcxf-UVft:* 
fiSSlS^-r^-ty^^yffi (b) SrEJSS*. 

(**) r*y u-Mb^tt*»s 0 xaje+s/MB 

Ox^^lSi^lt (b) f£ft(Dmm<D%fr 
#t5/;HO0. 3-1. 2^*«rSjS^^SO^»S 
L<. «fcl»*L<a:, 0. 9-1. OSSiTWo 
[0 0 2 1] EJS5SfX«4S«5SMc, »JR«»JfcUT. h 

f»y^;i/aifox^T-;l/*; l. 4-^***^ r- 
h7t:Fn77^ if cox— r JVm : * ^;l^x^;l/^r j. 

py;b77-fef-h, ft/l/lf /1/7-fer— K ^x^- 

5S«<b7kJR&rfEax— r;K 5»^:7*&2<&5»3R 
ffitMFOffmmo 1 «Xtt2«X±*4p*Tfe J:^ 0 
[0 0 2 2]X, Ert»XttSJS«te. TIHOSSte# 20 
(C) £D 1 ixti 2 i«±*«fflt S c k T# 

[0 0 2 3] Hlc. SJ£*{^*^«fc*fcftMK*flEffl 

-0>>>><^;VT^>, ^f;Vh'Jxw> 

im^ftfcfcfLT. »*L<«4, 0. 1-1011%, 
L<tt, 0. 3 — 5fi»%T&S 0 
[0 0 2 4] EJfc*, x^L/>tt^fiaftSOfi-&«:BS± so 

>\ ^f;W^Fn^/X 7x/f7^>mtfe 

tt, 0. 0 1^111%, #^Kli0. 05- 
0. 5ll°/ot«o SJSJafttis 6 0— 1 5 0°C. w 

£L<&5-6 ORFHTfeSo 
[0 0 2 5] £tt£ttfit7Mft (c - 1 ) 

£•££0 ^mmMWm (c-1) ^LTte, 40 

kFni*7>;», ^*»l:Knjfc|(7>;«, 3- 
^^;l/-fh7tKPi*7J;^ 4 — ^4- 

sulBx^fy 7*yu-bWi»c»l 

L<t±o. 05-i. o o a«R«;***o RtSMA 

14, 6 0 - 1 5 0 °C, «Ffc$f $ 0 0 °CT ' 

[0026] *«w-efflv>6ti4 , >u#^*ydr'T- so 
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(B) 14, MISS (l) ■C**ti«^*-;Wb«W (d 
- l) ttM^tlt (d - l) *#Wft©#y* 
-Mt^m (d-2) fc, « k ?*k:^*< kfe2fflo» 

(c-2).k*y-fv 

5/7*- Mb6* (e) h7K^S^W (*#) 7*yi/ 
(f) *KJSSHi-*ci:fcJ:Dt#*iii:*^*a 0 
[0027] fifffBS ( i ) TS?nsi?*-;Wt^» 

(d-1) fcim MA«f2- (9, 
-9 1 0-^^-Y K— 1 0 -t>X777x 

t>M/y-io-^;W ^^;i/3/N^^trx- (2- 
tKD*S/xf;l/) -xx-r;l/M*ft#&tf&n* 0 £ 

1 M-Ester-HP ((ft) HJfcBHaS^WSWf 

?^?12 5 0 0, SC (1) cficOmOT^tftt 
6. 7) tf*^6tl*. 

[00 2 8] ( d - 1 ) *»two# y *-Mt&m 
(d-2) kirn w*tf7'7i/*;i/*y*— #y 

xxf;^Ut-;K #yx-f;l/*y*-;K 7*«J 
;I/#y*— ;K *y ^*S^x>*y*— ;K 7i>l)y 

[o o 2 9] H*;i/#y*-;i/kLTii, l, 4-7 
;K 1, ;K 1. 8-^" 

yxy h-;i/*swifc^6n*o 
[0030] #yxxf;v*y*^;i/kl/rtt, IfrfrS! 
# y xxf;W y ;k ttfinm-g-tf y xxt/W y a* 
-;k #y*-**-h*U*-;MS^*f6n*o si 
^i«yxxf;i/*.y*-;i/fc LTlixfi/y^u 
;K yatTU^^y n-;K ^xfUy^ya^ 
1, 4-r^y^-;K *^>f;l/yU3-;K 
l, 6-^^Vv^— ;K 3-^^;H, 5-^^^ 
;K 1 , 9 — l , 4 -'v^U - 

IttBtiKioTii £fu #?S141 00-1 00, 0 

[003 i] f«iil**y x^f ;i/*'J*-;i/k lt 

*y*^n5* e>n. ioo- 

100, oo otf»su^ 0 *y*-#*— b#y*- 

-btc^§xXf;^ffi^hlci:oTM?n, 
»4 1 0 0— 10 0, OOOtfjfSLK 

[0032] #'jx-f;i/#';*-;Vkl/ttt, peg 

PPG^ PTG^'Jt-;HW^n§c P 

»?B±10 0-10 0, 0O0tfff$U\ PP 
GJR*U JSHfekJR*#-r*fb*«J«rKJSBBtt 



(6) 



$#Bfl2 000-3556 



Mt Its ^n^l/ym-f F*f**PB^S*fcfeO 
T\ 100—1 0 0, 000 L^o P T 

ta^rM^n, ft^mi* i o o- i o o f oootf 

[0 0 3 3] ±I3# U x— f U U x 

-f;i/*U*-;VtLttt, ifX7x/-;l/Atoxfi/ 

W5fU »?i»1 0 0-1 0 0, OOOjWGFSL 

l/\> 10 

[0 0 3 4] t-OflSOsKy*— LT> t Kd^^;1/ 

Z^'J^xxf/^l^feS 7^ 
y;W*y*-/K r^^xvoftl^iTWct Fd 

S/;l/I«:St £ >1^Xte xr * y7-T?*s, * y 
^x^tfy*— ;K »?rtfc7xy-;Wf*4tt« 
7x/-«Jy**y*-;K x#^S/*U*— ;K V> 

tfe>n> i o o— i o o. oootf&su^e 

[0035] ^4>te:*a<fcfe2ffloiM»jc*»«# 

■TS^tBISttJ»7k«l (c-2) tlttt, HiH^fcK 

^7j<^S^2oW*r^{t€r» s $f^b<, JtekKn^U 

7xx;l/f b^^W^SX Jfcktt, bT7xx;l/X— r 
/lor JUG*** ^7i-;l/7;l/7t>f 
h9*;l/#V|fc=:*t**, ^>^h^*;l/#>*x:jS 
zMSk xfl/y^)Ja-;va (zybFnbU^Uf 

-h) wwwr&tu «ttxt±2aw±*s*LTffiffl 30 
[oo3 6]*v><ym-hf^i(e) *:lt 

«\ W*tf2, 4-Rtf/Xtt2. 

->7^— K 4, 4* -i/7x-;M^yyW'>7^ 

-h (MDI);*'J^'J«;JMDK 1, 5-^y^r 

1. 6 --n^^ ^ ^ I- >->V V ->7 h , hU^^;b 

7*— K ^>"Jl/»VV^7^-h (XDI) , * 
}8XD K zkiSMD I , U ^V^W^T^— h N h U 40 
7xx;W^yhiJ^vm-F> HJX WV*sT 

[0 0 3 7] 7*UU-h (f) £ 

-K 2-tF+^ne;!/ W*) 7*»JU-K ^ 

(;**) 7^yL—K ^y*x 
UXUb-zl/hU 7>'Jb-H3WW6n so 
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[0038] ^wrfflv^ns^u^^y^rv- 

(B) «AtfKTO*teLTl«K+*Ci:««-t»* 
«o S*\ TOIBS (l) -e«sn*^*-;Wt*« (d 

-l) t, EttaatisT (d-D u* 

-/Wt-g* (d-2) ts »?4>tc^a<fcfe2fl©tt 
£ratt^ft (c-2) £KJE2-£ 

*^T#y*y*7*-h{fc&» (e) *K«S*T* 
(f ) ^EJS2^& 0 

[0 0 3 9] *;l/#*^;l/a#**fiB7 F ;l/3-;Wb-&«i 
«\ $>*-;Wfcfrth Cd— ID fc#"J*-;Wk** Cd 

-2) o«aio7k»»i a«*c«UT, ^*fc^*< 
& 2m<Dm&kMm*m?z&&M&M7km (c- 

2) COO. 5-0. 9 9MS« (S&7MftS*fcLT) JE 
jS£^3<9£Wf:lA\, cOxXTvWkSJEOJEJSiSS 

u 6 o — 1 5 o °c s EiSHSMtt i~io b*ibw#$ L 

v\> X^ SJCtt»4:LThyx?-;l/7 5>«<07'5>ft 

(6-1) fc#y*-;Wb«* (d-2) ©ffi/Bffl*£ 
LTtt (d-1) (d-2) ttftOttB*! 0 0 

fiS#£ (d - 1 ) 4 0- 

10 0li»jWff*L<, Wfcl#$L<fci\ 60-10 
OllSTSOs (d-2) /«#<D«fli«tt\ 0-6 0 

[0 0 4 0] *r;i/#+->;l/«$#*«7;Vn— 
;Wt^fc#y^y^7*-Mb&« (e) *SJ6*«- 

-Kt-&»0^y->7*— h»4 1. 1-2. l^iS 
t±x 1 0 0 °C, J?S L < ti 5 0 - 9 0 °CT 

[0041] c(D«k:LT»6nfe*iB>rys/7 F *— h 
* u£ y co-r y s/7*- bs i ^stc^b 

T N *B»^ (^*) 7>'JU-h (f) (Dim^CD 
0. 9-1. 5iI*gBS*S^»SL<> 

$u<tti. o-i. i ajtT»*o s*saa«tt^ a 

«x 0 0°C, B$Kli5 0-9 0mSo 

5 0-2 0 0 0 ppmO/WFu+/X ;WF 
a^/^y^^x-f/K p h^S/^x/ — 

cn6*Kak^y->7*— hsoRffittjiwtt 



(7) 



%fM 2000-355651 



11 

[0 0 4 2] *»WO»BBfi^»fc*Sn* (A) SO' 
(B) (A) + (B) ^ttT«tfc»* 1 0 

- 8 0 M%tf L < s m:2 0~7 0 a«%^»S 
L<* X, (A) h (B) ©«/B*h&tt, (A) #1- 
9 9M%> (B) tfl-9 9li%*WSU\ 
[0 0 4 3] S«tt»«?»J (C) 

7&V\s—bs 7iy^>xf;l/ (y 

T^VU-b, ^xijXUMH 
"J 7>'JU-K ±ffi*K»«r 7^ 

UU-h (f) £±E^raKft7kft Cc-1) hfcjg 

fcttwsw&tf&ftSo *<otiimmi*. Bute (a) + 
(b) jm\ o omaffltc»UT2 0-3 o oa«gp, 

#*L<«:3 0-2 5 OliSfcftSlJ^IST* 

[0 0 4 4] *3?WTti, ftfi^BflftftSJ (D) ftffiffi L 20 
TfeAt\ Jttfi*IB««U (D) kLTtt, 

7f/l/i-f;Ho^yvV>l ; 7 Hz h7x7 >\ 

2, 2~^h^>-2-7xx;l/7-th7x;y, 
2, 2-v ? xh^^-2-7xx;l/7'th7xy>, 
1, l-v>^DD7tb7xyx 2-t:FD^>-2 
-^^-l-7xx;l/7 p p;^-i^y, ^xh* 

2-**-;l/-i- [4- (^^l/^*) 7 30 

7th7x/>S; 2-xf;l/7>h7*7X 2 
^>ty-7f;l/7>h7*/X 2-^PP7>h7 

2 -7^;i/7>h^^y y^ifo7>h^^-y 

>S; 2, 4-^x^;l/^-**-9->h*>, 

V"7x/>\ 4, 4-ex^f;i/7^/^>'y7xy> 
S:Wyy7x/m 2, 4, 6- hU^/l/'O' 40 
^;^7xx;b$X7>f^^^ F»W6ft 

[0 0 4 5] Ctlfttt, ¥a*fctt2«W±©S*Wi: 
LTttfflt-f, $eUih';x^/-;V7^X 

f;l/7^ySlflxf;l/XXf;K N, N-v^^^b 
7 5yg«S»^ V7^;l/XXf^QSIiSSi# 

[0 0 4 6] JfcB^HJJMW (D) Offifflfite, (A) j£ 
(B) WLttt (C) /a#©l8Mi OOlMlcW so 
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LT0. 5-20SSg|5, »SKtt2-15il»i: 

[0047] *mm, ±«Lfc*rt#fcKfcBMk*j« 
»i:LT, 8»«Hba# (E) tfflv^ckWftK, 

m^iwwkjaa (e) turn ^ttft»*#*y* 
;1/#>»»bs (a) fc^u*y*y=r^- (b) £^51 

[0 0 4 8] i**S^»i:LTtt, JIttWfctt. tTX 

7iy-;i/Aix**s/m W7xy-*Fax# 

;l/^#>l!x**S4IHIi, *H6fkx#*S/»«. lf*U 

£o£"y s^;bx— ; 3, 4-x#4^>-6-;* 
^/l/$/*P'\*S';l/**7l'-3 i 4-x#*S/-6-;* 
^;l/5/*n^+-y->*;l/**^U— 3, 4-x#* 
S/i/*p^\¥^;l/^^;l/— 3. 4 -x^v^^^a^* 
l^*;!/**^!/— K 1 -X3R*5/x^7l/-3, 4- 
x#^s/S/^a^+1J-va:H(DJB«ax#*->»ffi ; 7 
J^y^y^^l/xxf;^ fh7k:Kn7$;V8^ 
yy ^^;l/xxf;k W7-8^iJ $/$>;Iolxt-;1/S: 
H^^'Jv'^i/xxf;^ ; f h7^U s >^»7^/ 
^xx/b^^^ftifoyys/^i/Tsva ; mj ^y 

V v-7 * U- b ft ifOliISx^^«4 

[0 0 4 9] ;«9 5VfktMfci:L/T«, *95>, *5 
5 > i: y >h <D«l8d*rc;6* ;* 5 ^ >tiimtf& 

tf^n^o R*fk*WfcUTtt, bur* RjRfcsfcd/vy 
[00 so] **^/y>fk**4:LTtt^ 

V*y>\ 2-^^;l/-2-^*-9-yy 2-7xx;l/ 

-2-*^*9-y"y >\ 2, 5 -^**-;i>- 2 

iJX 5-^f^-2-7xx;V-2-W7yX 
2, 4 - ^7xx;W**7V 6tl*o 
[0 0 5 1] 7xy-;Wt^*lklTtt, 7x 

y— ;K ^U7- ;k tuy-;^ a-rn— ;k 

;WFn+yx tfajtfci— l^/-/bft£tf 

[0 0 5 2] Ch60jWKfkJ«» ( e ) <o*-efc#fc 
(A) &tf (B) fiR»4»o*;l/**5/;l/»i:0£jtSttfc 
ffin, *^*fcO«»ttfcft»T*«jS^6x^-i/« 

[0 0 5 3] ±K5»BMto»# (E) O^a^^fjS^SE 
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Btt, MHts MIS (A) atf (B) 

/WSHBSO, (E) oftlS^o. 2- 

3. oaik*siidw«o ftfrTfcyyyhBBtatE 

&c LfcKO¥BMMtt^«ftWttlcfllti«ijil^6 1 . 0 
[0 0 5 4] Sfc, ±K»«fb*# (E) tUx#* 

->««*«fflr*»*tt, Bute (a) sy (b) «^ 

* As ->;i/S <OKJS«rffiit 1" £ fe lc s/« 

;k 2 -x^;b- 3 - ^ ^ /I/, 2 - ^ yf 
^ £V-- ;K 2-7x-;W5^;K l 

2 - £ >-r^>;l^ ^ £V-/k m<D«( ^ 2V-;Wk 

WTi-^Z/, xf/l/^7^y h'J7^X 2, 4-^ 
757 h'J7^X 2, 4 - >>7 ^ / - 6 - MJ h U 
7^>. 2, 4~> ? 7^/-6-^^U;bhU7> ? >^ 

;l/7^>\ N, N-^;*$^l/**f7l/7 > 5>, fc?U^ 20 

to 0 5 5] ££>tc, #%Bj3Tii, Mf2Lfc^tS?pS^ 
*#'J*;l/4?>K»ffi (A) N *j7b^>^Udrv- 
(B) N (CK )ta^BBJ«J (D) 35SLtfJ»Beft 

(e) tc, ssic^eaiicjsuTftaosftDW, w* 

fk7/l^x^A. ^-ft^OTSKak 7xd 30 

^;l/ftifo^-*V hntf— f*##j ; 7^D^7xy7;l/ 

S/U3->, -7 *y fg^o u > yaw^jssu ; 7 n 
^Kn*/y> /N-YFn+y^/^f^x-fM^ 

[0 0 5 6] &*5, Mm<r>£o* (E) «#«\ ^*6fu 

IB, (A) Stf (B) flc»*^#i:U cttfcx#*S/ 40 
«lbffiJWJ*«E*Lfc±»i»*!:, itufS (E) 

[0 0 5 7] *»nott*ejMlfM:, SttTVPSBfiO 
[0 0 5 8] *»fl©«ft*tt % JttWWOx*;!/*- 
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£\ ffiE&WKL ift&MfiflT, Si«E7jcS*]\ 
£T> SSn«SIJfcU— 9 s - (x^v-U-lf-SSO 

HEffcWtt, PJ^tf 7^1/^7 h ^ if ;l/ F7 7 yiSffitD 

tcfijffl^n^o c^gftaioif^o. 5-160/1 

[0 0 5 9] *«BBOyU>hB««tt, «*tf»OJ: 

>3-hi£*07?i*tCcfcD 5-16 0 ^ m^BtJST?^ 
93©fcrittt*»|iU 11^6 0-1 1 0°C\ *?£L< 
£6 0-1 0 oroJWPttlftS^SCfctecfcO, 

CXttSM*L3B:V^tt«-eJBIlO±fclI<) . K 
10-2 0 0 0mJ/c m 2 igjg<D^2T^JW 

^V^T 1 0 0 — 2 0 0°C, $?^L< 1 4 0— 1 .8 

[0060] ±ib, mmicfcm'stizmimmt it 

fix MZif h^DDx^yfOAnyyg, h;l/x 

*^U>ftS03S»»|«fb!kJ|S ; RSxf;K .IRK 
/f;^iroxxr;l/S; 1, 4-v ? ^-^*9">', fh? 
tKo77>4 iftOx-f;Vg ; y ^;l/x^;vy h x 

;l/> r 7-b-r-h, h-^-tr^- K ^x^l^V 

/y^;l/x-^;b7-lr-7"- hl^cO^U n^/Ufft ; 

^p^+t/x ^*p^**y— ;i/a^oiwiia«fb 

7, T3>W4207;l/*UzkiMt*«ffl-p*6o * 
fl*. iSfJE7j<ffifl*, fflS5ff7jcS*T> ^-try> 

[0 0 6 1 ] 
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Steffi SO&^RgD rs«&pj £r*rfo 

tuf^ -HftS (2) -iC^TXtf-CHz- ¥^JOa 

ift (X^^S19 5 0 g/eq, IWbS8 5 °C) 3 8 0 
g|5^xtf *p/l/fc Fl> V9 2 5»*S^^^;l/X/l/**^ 
K 4 6 2 . 5 »fcjgj»ar«fc«, »»TT 7 0 °CT 9 
8. 5%NaOH60. 935(1. 5t;W *100» 
frttTSinLfco SSiP«S6»C7 O^T-SBSBBEJfr&fr 
o^co ElSfcTSk *2 5 0»«lin**JSE*fTofco ft 
tfiiBcfc D F©*¥&tfiB 
•»<0*EJSxi£*n;l/fc FU >«KETK:*«HiRU 
^^T->7f ;l/X;l/$+^> F*SSU M£**«frE 

it, ®:3 0%NaOH10gKM, 7 0tTl»H 
EfiS'&fco EJOS78K 7k 2 0 0»T?2EIzlc»c*f5o 
/to »JiJ:t)^^;l/-fy^;Hrh>«3R 
X#*S/S*3 1 0 g/eq, IWbS6 9 °C 
<OX#*$/*HB (a) ^rfffco HBflftx**^! 
(a) tt, x#*S/a«*6W-*-r*k, tuf2ffifgfe« 
tf X *7 x / F Sxtfrf- Mfr&ISfc: £>tt & 7 Ao —)V 
2flK0 5%tt5fli*x#*^t*nfcfeO 

T*ofco cox**^«» (a) 3 i o«arf*;i/tr 

;l/7-fe-r— h 2 5 1 »*ffci&#. 9 OT^dbPfj&JlPP 

U;V«6 0», ?^fV-S OKfB (mgKOH/g) - 
1 9 6) 9 735, ^fWFo*/>0. 835, FU 
7xxWX7^>2. 5 35^*n*, 8 ox^ini&iSfs? 
U 9 81Ct?3 5^MEtt;*#. Ifcffi^O. 5mgKO 
H/g, H»»#6 5%"Pi5*x#*S/7*Ul/-h* 
tf/to L^x^>7^'J^h7 18. 5 

ffi* **3AjrBiooak — F 5 

4«*tta», 9 01CT6»|II1E«U H«*HWW9 
9mgKOH/g, H»##6 5%^»*^«B»*** 
(A-l) *»fc 0 

[0 0 6 3] dAW2 Z^U U-F 

(B) O^M) 

2- (9, 1 1 0-*3rU" 



A- 1 
B- 1 



X A- 1 
7 6.9 
6 2. 5 



-f F- l 0-*X7r7it>H/>- l o — r;W * 

( cao E.ytm&mmm9Lmm, m-e 

s t e r -HP, ¥^^S2 5 0 0. zk&gfiB 4 4. 
9mgKOH/g) 2 5 0 0 g, xfl/y^U3-;H 
2 4 g. ftfckfcfn;* y y F&4 3 7. 6g, h'Jxf;!/ 
7^>l 2 g2&tf*;l/tr F — ;l/7^x— F 9 1 6 g^r{± 
8 5°CT 1 OBWHJEfSU *aJWtf3 6. 5m 
gKOH/gt*iW7 3 mgKOH/g T*a&**;l/# 

y b>^V->7 7 ^— F 3 4 8. 4 g#tti£3^ Vv\ 
7*-HlStf2. 4 6%fcW8^ 8 5°CT^I1 
5«FlHElSS*fto 2-tKD^xf;l/7* 
yU— F2 3 9. 2 g, ^b*^7xy^W. 8g£r 

fta*. 8 s'c-flKii oHSWEfc*** ^vT^-bm 

*tfo. 3%fcftofcfcc4^Ef£*«TU fi»T^ 

»fl^l58 5 0 0 (GPCSttlcfc*) T*B»Mi#6 
1 mg KOH/gT«M8 0 ^ U 

37- (B - 1) 

:o [006 4] mmm 1-12, tt&m 1-4 

IWB**«i/ 2T#&ftfc»ffi (A-i) , (B- 

fegiJ (D) (^/^ • #V^-*±Sk ^M4^^7-9 0 
7 : 2-^^;l/-i- [4- W^W 1 *) 7x-;W 
-2-^7t 1 J/-yni/^- 1 1 035. Xtf 

v>xf;^W>byi. 2 90 x EJStt*&«?3d 
(C) (S*{tJg (*) IL KAY AR AD DPH * 
A ; ^y^xijx'J F— ;l/^*Rtf^**7i'y 1/ 
-Fffl*») 1 6 35, *E«M (W»S/U*) 10», x 
>o #*S/«ffc{BWJ O*9 3>0 1. 2gP, S/'j3-y« 
»iS»J C«iMt*Xllltt«, KS-6 6) 1. Offl** 
1 ^^-rffl^^^TSaB- U =*n— ;l/$/l/*fllv>T 
iiSLT^J (E«/R» ( (XA-1) , (XA-2) 

Rif (xx- 1) ^mmLrco -75k «2fc^-rw*T 

fc (E^«» (H-l) - (H-4) ) o ffiJBKISLT 

io [0 0 6 5] 

1 IB^^c^ (SSffl5) 
XA-2 XX-1 
10 8 15 4 

3 7.5 



[0 0 6 6] 



xfcfxi— F 10 0 1 * 1 
YR-5 2 8 * 2 

YX-4000 *3 



m 

H- 
6 6 



BE^» (I 
H — 2 
3 0 
2 0 



135) 



H-3 



3 0 



H-4 
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DEN-438 * 4 

[0 0 6 7] £) 

* i ; xkfn— h i o 0 l : fa{k^x;l/XjK*$4±g{, 
tT^7x/— ;1/Ai4!*i/«I h— /l/T-fer— 

H»#itS7 5%) 
*2 ; YR-52 8 : JMWtJS («0 Sk dTAgftxtf 

*3;yx-400o: ta{fc~>x;i/x#*i4±ik if x 

* 4 ; D EN-4 3 8 : #*?>r ^ A/HMk 7x7-;!/ 
74^-y^X#*v^j]g 

[0 0 6 8] SffiT??* : f#£>nft&bi/X MOSCOW 
^^CbTfrofto SP^ *3K3jVr&ft8& 

co) fc&*uu 8 ott*2 ^<om. CCO 

mmc ^A"7-f;i/A^aT s p/f few — ism k> ic 

mttm^T 500raJ/cm ! C0mm&KmT$mm* 
B8*tU ^HjggiJXf* 1 w t %N az C 02 7j<!§Sr<:-5Hi! 
*ffV\ ^?>tci 5 0fP5 0^SfkLTSiglS|g«: 

{tSL7c e tf^nftHiss^c-o^T, r;b*u^# 

[0 0 6 9] (1) : 8 01CT-6 0t7«I©S 

**f?V\ 3 0 TC© 1 %KStf- h y •> hjk$&mv<D*f 

o • • • • t>»e*w!*u 
x • • • • aat t>. 

[00 7 0] ( 2 ) tt A,7£Wj»tt : KHSfglc n S^>& 

77>^x«i#LT2 6 o wmmt h,m\c i og>w 
o- • • 'jRnrfcu 

X • • • • PJgffcOo 

[0 0 7 1] (3) 15JS114 : g£i$»££:l 8 Og^fttfr 
0 ffiOf ^cD«^T-¥!JBt b ft 0 
O - • • -aSSRU 
A • • • -^feS^Oc 

fto 

[0072] (4) mm&<m ■ u&mmz 1 2 5x;t- 

S3 



3 0 



ibft„ 



- 1 



o- • 

A • • 
x • • 

fto 

[0 0 7 3] (.5) Mnm&*>y3rWt&-- &CF<D£5K. 

o- • • • suras u 
a - • • -m^mm&Oo 

x • • • • MB&U 

[0 0 7 4] ^Sfif^y vttm : IS^S«^3 0*C<D 
KttBKfllJK ( (80 B*^£"-5-y KB!, M e t e x 
L-5BC020VO 1 C 3 LTIJft 

IIU ^>Tjfek4'lt3^WajgLT7j<jJfebft 0 

sis««: 14. 3 w t %isess?r >*v7j<}s?st^tgT- 

3#IHa8IU V7bX7f^\ ^VT-Stek* t 3 

^RSSSIbTzkiSfebfto i o v o I %«S^7j<r$?KtcSia 
T'K^SS^: 1 ^SiRLft^ iffi*cpfc 3 0#~1» 
M»»bT*jfcLfc. *V^Wt»fi4 3 0 -COttSWK 

-350010V01 %7j<^?s) 7 #nss»u mm 

02 0Vo l%*iSiS, pH4. 6) C2 0»IHJS*b 
T, &«A?x>y-{r;l^ .^^fiofe, 1 OVo 1 
*J6«KSSTK»at«* 1 ^SIILftt, »f**fc 

3 0»~l»M8iaibT*iJ6bfc. &S&»g£ 
9 5lCcD^?{«y^?S ( (80 *>l<Ty?XM, «DU 
* hnlxXU P 1 5 V o 1 %ki/7>ft#*y ^2»3 V 
o 1 pH6) CI 0»M»»bT««W* 
*'y**f7oft«s «E**K3#|lfl»fllbT*ifcU * 
ft 6 0 -COiazkfc 3 #IW«* bTWft bfc» 

a, 7K^ «fc<« r*u ^ms?^7<-y+bftii^s 

*££#ft. 

[00 7 5] ( 6 ) Jjgffitt : fijfBtlWI^tcPfflbft b^>* 
XH)Sft*»tU WIEi:ra«lH:bT»5n^«fkil 
^x7n>->-h^p,i)jj|tbTM^M-tbfto BSi^M-^ 

o - • • •ABftbfc^xtt, -r<*^*^^So 

X • • 

[0 0 7 6] 



(X) 
(H) 
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XA- 1 
H- 1 

O 
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X A- 
H-2 

O 
O 
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X A- 1 
H-4 
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o 
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(X) 
(H) 

WJ»*fttt 



XX- 1 
H- 1 

o 
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A 
A 
O 
x 

[0 0 7 9] «3fcSVr«*a*6W&frS:*5fc:, 

ffin> JB8)8tt-e**H!ft»l*#**o 
[0 0 8 0] 



XX- 1 
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A 
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x x - 1 
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